Changes in the atrial pressure curves are known to occur in mitral or tricuspid incompetence. Although there are many reports of such changes there has been no attempt to determine whether they can indicate the degree of valvular incompetence that is present. The review of these reports has therefore been brief. Mackenzie (1910) described changes in the venous pulse in tricuspid incompetence. These changes were confirmed by Wiggers (1923) and Bloomfield et al. (1946) . McCord and Blount (1952) described an obliteration of the x descent by an early systolic pressure rise. They postulated that the height of the v wave should form a basis for the estimation of the severity of tricuspid incompetence.
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The study of the changes in left atrial pressure in mitral incompetence is more recent. Wiggers and Feil (1922) described changes in the left atrial pressure curve in dogs when temporary mitral incompetence was produced. Similar changes were reported by Haring et al. (1956) who noted that there were slight differences between the wedge pressures and the true left atrial pressures. Despite these differences much of the study of left atrial pressure changes in man has been made from wedge pressure tracings.
Several workers have considered that a tall broad v wave is typical of mitral incompetence (Gorlin et al., 1952; Wade et al., 1952; Bikrck et al., 1953) . Others have stressed the importance of the obliteration of the x descent (Lagerlof and Werko, 1949; Husfeldt and Warburg, 1952; Gerard and Benyamine, 1956 ). Dexter et al. (1950) felt that wedge pressure curves might indicate the degree of mitral incompetence. Finally it has been suggested (Owen and Wood, 1955) that the rate of y descent divided by the height of the preceding v wave might, by denying the existence of significant stenosis, indicate the presence of mitral incompetence.
On the other hand a number of workers have stated that the changes in wedge pressure tracings are of little value in determining whether or not there is significant mitral incompetence (Wynn et al, 1952; Venner and Holling, 1953; and Soulie et al., 1954) . considered that a tall v wave did not always indicate mitral incompetence but might be due to pulmonary hypertension. Logan and Turner (1953) found that the shape of the wedge pressure curve did not help them to diagnose mitral incompetence. A similar view was held by Burchell and Edwards (1953) . McGreggor and Zion (1955) described a case of almost pure mitral incompetence with a normal wedge pressure tracing.
The inaccuracies of wedge pressure tracings have been eliminated by direct puncture of the left atrium (Bjork, 1955) . Various results have been obtained in mitral incompetence. It has been stated (Kent et al., 1955) that when the v wave exceeded the c wave by 5 mm. Hg or more there was mitral incompetence. Other studies (Musser et al., 1956 ) have failed to confirm this. Bucherl (1956) Needles were inserted into the left atrium and the left ventricle after thoracotomy and pressure curves with synchronous electrocardiogram were taken with a Sanborn electromanometer and twin Viso-cardiette. The manometer was switched from the atrial to the ventricular needle allowing two heart beats to be recorded from each chamber before switching back to the other. In this way comparable cardiac cycles were obtained, which were superimposed with the help of the electrocardiogram by tracing onto transparent paper. The sensitivity used was 25 mm. Hg per cm. and the paper speed 25 mm. per second. In addition, a higher sensitivity (10 mm. Hg per cm.) was used to study the curves in greater detail. The baseline was recorded before and after the curves by holding the needle outside the centre of the chamber concerned. The pulmonary arterial pressure was measured in each patient by needle puncture.
The following measurements were recorded at each observation.
(1) The atrial pressure just preceding the a or c wave.
(2) The extent of rise of c wave. The surgeon palpated the mitral orifice at each observation and recorded the size of the opening and the degree of mitral incompetence present. The latter was described as none, very slight, slight, moderate, or severe. These were termed respectively grades 0 to 4.
RESULTS
The material was first analysed according to the criteria suggested by previous workers. The height of the v wave, the v-c difference, and the Ry/v ratio were determined and each was contrasted with the degree of mitral incompetence found.
The height of the v wave is clearly of little importance if it is measured as an absolute pressure, for it would be elevated in pure mitral stenosis with a high left atrial pressure. The v wave was therefore measured from the atrial pressure immediately preceding the a or c wave. This was not necessarily the lowest atrial pressure in ventricular diastole for there was occasionally a gradual rise between the y descent and the a or c wave. The results shown in Fig. 1 indicate that tall v waves do not necessarily indicate mitral incompetence and small ones do not necessarily indicate its absence.
The height of the v wave above the c wave (v-c difference) was next considered. Kent et al. (1955) suggested that figures of 5 mm. Hg or more indicated the presence of mitral incompetence. An analysis of the present series on these lines is shown in Fig. 2 . The cases of severe mitral incompetence all showed a v-c difference of over 5 but so do many cases with little or no incompetence. The Ry/v (Owen and Wood, 1955) was next calculated in each case and the results were compared with the degree of mitral incompetence in Fig. 3 . A considerable number of those with pure stenosis had Ry/v ratios of over 1 6, and this method was therefore considered unsuitable for the diagnosis of mitral incompetence.
In the present series none of these methods has proved of much value in diagnosing mitral incompetence from atrial pressure tracings. The material was therefore examined to see whether any new criteria would be more helpful. in mitral incompetence as is shown in Fig. 4 . At other times it is present but reduced in size. In mitral stenosis without incompetence the x descent is often clear despite the presence of tall v waves, as is the case in Fig. 5 . In other cases the x descent appears to be reduced because of the presence of a large c wave as can be seen in Fig. 6 . Such a c wave is synchronous with the rise of ventricular pressure and must not be confused with the delayed rise of pressure that occurs in mitral incompetence (Fig. 4) . This difference is important and can only be established when the pressure tracings are free from excessive damping. The term "corrected x descent" has been used to describe the measurement made in this study. The x descent was measured when there was a distinct nadir at about the end of the first third of ventricular systole. When such a nadir was absent, the atrial pressure was measured at the end of the first third of ventricular systole. From the figure obtained was subtracted the atrial pressure just prior to the a or c wave, and also the height of the c wave (the number of mm./Hg of synchronous rise of atrial and ventricular pressure). The "corrected x descent" was occasionally a .. Three measurements suggested by previous workers were first examined: (i) height of the v wave, (ii) v-c difference, and (iii) Ry/v ratio. None of these proved of much value in identifying the presence of mitral incompetence.
In contrast to these a new measurement has proved of value. This is termed the "corrected x descent". It consists of the pressure at the nadir of the x descent (or if this is absent the atrial pressure after the first third of ventricular systole) from which is subtracted (i) the atrial pressure just prior to the c or a wave and (ii) the extent of the c wave.
When the corrected x descent is over 5 mm. Hg there is mitral incompetence; when it is under 5 mm. Hg there is no severe incompetence, though there may be moderate incompetence.
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